The experimental protocol we designed consisted of imposing a flow sweep test in which the solution was sheared at a small shear rate of reference, after every shearing step (top panel). This allowed us to reset the normal force in each step. The data obtained for the 3500 ppm PEO solution is shown in the central panel (the shear stress and N1 are displayed in red squares and blue circles, respectively). The inertial contribution to the normal force was also subtracted. In the bottom panel we show the data corrected only for the inertial contribution (squares) as well as the data corrected for both inertial contribution and instrumental drift (lower-triangles). (Fig. 1c in the article) . The temperature for these measurements was set at T = 10
• C (in contrast to the rheological measurements reported in the manuscript which were all performed at T = 23
• C). We set this lower temperature in order to increase the normal stress differences (N1) of the polymer solutions and thus shift the onset of elastic instabilities towards lower shear rates, experimentally accessible with the rheometer.
